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<£) Method of and an apparatus for using an ink concentrate in an ink Jet printing arrangement 



© An apparatus is provided which enables ink used 
in a print head disposed in an ink jet printing ar- 
rangement to be produced, in situ, from an ink 
concentrate and a diluting agent. Such apparatus 
includes a generally hollow fluid-tight housing mem- 
b r. A collapsible ink concentrate container is pro- 
vided for containing a predetermined volume of ink 
concentrate therein. The container is disposed in an 
interior portion of such housing member. A connec- 
tion is disposed on the housing member and in fluid 
communication with the interior portion of such hous- 
ing member for connecting the housing member to a 
source of fluid pressure. An ink concentrate fluid 
communication passageway is connected to the ink 
cone ntrate container for communicating a pr deter- 
mined volume of ink concentrate to a mixing appara- 
tus. A fluid communication is established for com- 
municating a diluting agent from the interior portions 
of such housing member to the mixing apparatus. 
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FIELD OF THE INVENTION 

The pr sent invention relates, in general, to ink 
which is communicated to at least one print head 
disposed in an ink jet printing arrangement and, 
more particularly, this invention relates to a method 
of and an apparatus for making such ink, in situ, in 
such ink jet printing arrangement from an ink con- 
centrate and a preselected diluting agent. 

BACKGROUND OF THE INVENTION 

Prior to the present invention, ink jet printing 
has been in use in industry for several years. 
These ink jet printing arrangements have normally 
utiliz d a premixed ink ready, as received, for 
delivery to the printing head. Such premixed ink 
being communicated by a pump to the print head 
disposed in such ink jet printing arrangement. As is 
well known, pumps are generally difficult and costly 
to maintain due to their numerous moving compo- 
nents. 

Applicants are aware of only one ink jet print- 
ing arrangement which does not require the use of 
a pump. This prior art system utilizes a series of 
elastic members surrounding a container of premix- 
ed ink. These elastic members are capable of 
forcing the ink from the container to the print head 
disposed in the printing arrangement. However, this 
system requires over filling of the ink container. 
The reason such over filling is required is because 
th force being exerted by the elastic members will 
obviously decrease as more and more ink is com- 
municated from the container. In addition to the 
wasted ink, these containers are always thrown 
away. This, therefore, adds to the printing cost. 

Applicants are also aware of European Patent 
No. 0 266 344 which teaches a fluid jet printing 
device. This device utilizes a fluid container which 
supplies a premixed ink to the printing device. 
Such container is filled with ink and a pressurized 
gas. The container has an outlet which is adapted 
to be detachably connected to an inlet port of the 
printing device. As with other prior art devices, this 
container is non-refillable and, therefore, costly to 
us . 

Further, such premixed inks normally used in 
ink jet printing are solvent based and, therefore, 
present a number of undesirable problems from an 
environmental standpoint and oftentimes from a 
safety standpoint. Obviously the extent of these 
problems will d pend to a larg extent on the 
solvent being us d to produce the ink. 

Furthermore, b cause the inks us d prior to 
the present invention wer r ady for use when 
shipped, th cost of shipping the ink hav gen rally 
been high. 



Further, adding to the cost of prior art premix- 
ed ink used in ink jet printing is that, generally, the 
shipping containers for the ink are non-returnable. 
In some cases, disposal of these shipping contain- 

5 ers can be a potential problem depending on the 
solvent used. Applicants are not aware of any 
equipment commercially available which provides a 
capability of using an ink concentrate to produce 
an ink, in situ, that is suitable for use in an ink jet 

io printing head. 

It is well known that these ink jet printing 
arrangements are oftentimes used in high speed, 
high production assembly lines. As a result, when 
prior art printing arrangements ran out of ink it was 

75 necessary to stop the production line until addi- 
tional ink supplies could be added. This obviously 
is costly due to the lost production. 

SUMMARY OF THE INVENTION 

20 

In a first aspect, the present invention provides 
an apparatus which enables ink used in a sprint 
head in an ink jet printing arrangement to be pro- 
duced, in situ, from an ink concentrate and a dilut- 

25 ing agent. The apparatus includes a generally hol- 
low fluid-tight housing member capable of with- 
standing a predetermined pressure being exerted 
outwardly thereon. A collapsible ink concentrate 
container means is provided for containing a pre- 

30 determined volume of ink concentrate therein. This 
collapsible ink concentrate container means is dis- 
posed in an interior portion of the housing member. 
A means is disposed on such housing member and 
in fluid communication with the interior portion 

35 thereof for connecting the housing member to a 
source of fluid pressure. An ink concentrate fluid 
communication passageway is connected to the ink 
concentrate collapsible container means for com- 
municating a predetermined volume of ink con- 

40 centrate to a mixing apparatus. A diluting agent 
communication means is provided for communicat- 
ing a preselected diluting agent from such interior 
portion of the housing member to the mixing ap- 
paratus. 

45 In a second aspect of this invention, there is 

provided a housing member for an apparatus used 
to make ink, in situ, in an ink jet printing arrange- 
ment. Such housing member includes a generally 
hollow fluid-tight body portion capable of withstand- 
so ing a predetermined pressure being exerted out- 
wardly thereon. An access means is connected to 
the body portion of the housing member in a fluid- 
tight mann r for providing access to the interior 
portion of th housing member. A first connection 
55 means is connected to one of such access means 
and the body portion of the housing m mber for 
connecting th int rior portion of such housing 
member to a sourc of fluid pressure. A second 
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connection m ans is connected to one of such 
access means and such body portion for commu- 
nicating one of ink concentrate to a mixing appara- 
tus and ink from the mixing apparatus to a print 
head disposed in such ink jet printing arrangement. 

In a third aspect, the present invention provides 
a manifold for receiving an ink concentrate and a 
preselected diluting agent used to dilute such ink 
concentrate and delivering a mixture of such ink 
concentrate and such diluting agent to a mixer 
apparatus to produce an ink in situ. The ink pro- 
duced in this manner is used in at least one print 
head disposed in an ink jet printing arrangement 
Such manifold includes a body portion having a 
first fluid communication passageway formed 
therein for receiving a predetermined volume of 
such ink concentrate. A diluting agent communica- 
tion passageway is formed in such body portion for 
receiving a predetermined volume of fluid to be 
mixed with the ink concentrate and the diluting 
agent. Such first fluid communication passageway 
and such diluting agent communication passage- 
way are sized to provide a predetermined amount 
of ink concentrate and diluting agent to be mixed 
with such ink concentrate in the mixing apparatus, 
respectively, to provide an ink suitable for use in at 
least one print head of an ink jet printer. A second 
fluid communication passageway is formed in the 
body portion of the manifold. The second fluid 
communication passageway is in fluid communica- 
tion with each of such first fluid communication 
passageway and such diluting agent communica- 
tion passageway to deliver the ink concentrate and 
th diluting agent used to dilute the ink concentrate 
to the mixer apparatus. A first connection means is 
engaged with the first fluid communication pas- 
sageway for connecting a source of ink concentrate 
to the manifold. A second connection means is 
engaged with the second fluid communication pas- 
sageway for connecting such second fluid commu- 
nication passageway for delivering the ink con- 
centrate and such diluting agent to such mixing 
apparatus. 

In a fourth and final aspect, the present inven- 
tion provides a method of producing ink from an 
ink concentrate and a preselected diluting agent, in 
situ, in an ink jet printing arrangement. The method 
includes the steps of disposing a predetermined 
volume of a predetermined ink concentrate in a 
collapsible container means. Thereafter, disposing 
such collapsible container means, containing the 
ink concentrat ther in, in a generally hollow fluid- 
tight housing m mber. Then connecting such col- 
lapsible contain r means containing the ink con- 
centrate for fluid communication of such ink con- 
centrate to a mixing apparatus. Connecting a 
sourc of fluid pr ssur to an interior portion of the 
generally hollow fluid-tight housing member. Sup- 
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plying a predetermined fluid pressure to such inte- 
rior portion of the generally hollow fluid-tight hous- 
ing member for collapsing such collapsible con- 
tainer means and thereby forcing such ink con- 

5 centrate from such collapsible container means and 
communicating the ink concentrate to the mixing 
apparatus and communicating a predetermined 
diluting agent to such mixing apparatus to mix with 
and dilute the ink concentrate and produce an ink 

10 suitable for use in at least one print head disposed 
in the ink jet printing arrangement. 

OBJECTS OF THE INVENTION 

is It is, therefore, one of the primary objects of 

the present invention to provide a method of and 
an apparatus for producing ink, in situ, in an ink jet 
printing arrangement which utilizes an ink con- 
centrate and a preselected diluent. 

20 Another object of the present invention is to 

provide a method of and an apparatus for produc- 
ing ink, in situ, in an ink jet printing arrangement 
which eliminates the need for a pump to deliver the 
ink to the print head. 

25 Still another object of the present invention is 

to provide a method of and an apparatus for pro- 
ducing ink, in situ, in an ink jet printing arrange- 
ment in which the housing member of the appara- 
tus simultaneously serves as a shipping container 

30 for the ink concentrate. 

Yet another object of the present invention is to 
provide a method of and an apparatus for produc- 
ing ink, in situ, in an ink jet printing arrangement 
which reduces the maintenance requirements for 

35 such ink jet printing arrangement. 

A further object of the present invention is to 
provide a method of and an apparatus for produc- 
ing ink, in situ, in an ink jet printing arrangement 
which is relatively inexpensive to produce. 

40 An additional object of the present invention is 

to provide a method of and an apparatus for pro- 
ducing ink, in situ, in an ink jet printing arrange- 
ment in which the apparatus can be reused. 

Still yet another object of the present invention 

45 is to provide a method of and an apparatus for 
producing ink, in situ, in an ink jet printing arrange- 
ment which is environmentally safe. 

ft is an additional object of the present inven- 
tion is to provide a method of and an apparatus for 

so producing ink, in situ, in an ink jet printing arrange- 
ment which utilizes fluid pressure for moving both 
the ink concentrate and the diluting agent to a 
mixing apparatus. 

A corollary to the above object of the pres nt 

55 inv ntion is to provide a method of and an appara- 
tus for producing ink, in situ, in an ink jet printing 
arrang ment in which the fluid pressure used to 
force the ink concentrate to the mixing apparatus is 

3 
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water pressure and the wat r can be used to dilute 
the ink concentrate in th mixing apparatus. 

Yet still another obj ct of the present invention 
is to provide a method of and an apparatus for 
producing ink, in situ, in an ink jet printing arrange- 
m nt which is relatively easy to operate. 

A still further object of the present invention is 
to provide a method of and an apparatus for pro- 
ducing ink, in situ, in an ink jet printing arrange- 
ment which is cost effective to the end user of the 
apparatus. 

Another significant object of the present inven- 
tion is to provide a method of and an apparatus for 
producing ink, in situ, in an ink jet printing arrange- 
ment which is capable of allowing continuous op- 
eration of an ink jet printing arrangement in a 
production line. 

These and various other objects and advan- 
tages of the present invention will become more 
r adily apparent to those persons who are skilled in 
the ink jet printing art from the following more 
detailed description of the invention, particularly, 
when such description is taken in conjunction with 
th attached drawing Figures and the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic diagram illustrating a 
presently preferred embodiment of the inven- 
tion; 

Figure 2 is a schematic diagram illustrating an 
alternative embodiment of the present invention; 
Figure 3 is a plan view of a manifold and mixing 
apparatus assemble used in the present inven- 
tion; 

Figure 4 is a schematic diagram illustrating an 
arrangement which permits continuous operation 
of an ink jet printing arrangement in a produc- 
tion facility. 

Figure 5 is a plan view of a presently preferred 
manifold used in the present invention; 
Figure 5a-c are side views of the manifold illus- 
trated in Figure 5; 

Figure 6 is a plan view of still another presently 
preferred manifold used in the present invention, 
having a different ratio; 

Figure 6a-c are side views of the manifold illus- 
trated in Figure 6; 

Figure 7 is a plan view of a presently preferred 
manifold used in the present invention, having 
still another different ratio; and 
Figur 7a-c are side views of the manifold illus- 
trated in Figure 7. 

DESCRIPTION OF THE PRESENTLY PRE- 
FERRED AND ALTERNATIVE EMBODIMENTS OF 
THE INVENTION 



Prior to proceeding to a more d tailed d scrip- 
tion of the instant invention it should b noted that, 
for th sak of clarity, identical components, having 
identical functions, have been identified with iden- 
5 tical reference numerals throughout the several 
views of the drawings. 

Now refer more particularly to Figure 1. Illus- 
trated therein is a presently preferred embodiment 
of an apparatus which provides the capability of 

10 producing, in situ, ink used in a print head dis- 
posed in an ink jet printing arrangement. Such ink 
being produced from an ink concentrate and a 
preselected diluting agent. 

As used in the present application the term 

75 "diluting agent" may be in some cases a solid, 
water, solvents or a mixture of water and solvents. 
As will become clear to those persons skilled in the 
art, as the description proceeds, water is the most 
preferred diluting agent. 

20 The apparatus, generally designated 10, in- 

cludes a generally hollow and fluid-tight housing 
member, generally designated 20. Such housing 
member 20 may have any number of configura- 
tions all of which must be capable of withstanding 

26 pressure being exerted thereon. In the presently 
preferred embodiment of the invention, housing 
member 20 will normally include an elongated gen- 
erally round hollow body portion 12. In this case a 
first end closing means 14 is connected to the 

30 body portion 12 of housing member 20 for closing 
a first end of such housing member 20 in a fluid- 
tight manner. The first end closing means 14 may 
be and preferably is removably engaged with such 
body portion 12. Alternatively, such first end clos- 

35 ing means 14 may be formed integrally with the 
body portion 12 of housing member 20. 

Housing member 20 further includes a second 
end closing means 16 which is connected to body 
portion 12 of housing member 20 for closing a 

40 radially opposed second end of such housing 
member 20 in a fluid-tight manner. As discussed 
above with respect to the first end closing means 
14, the second end closing means 16 may be and 
preferably is removably engaged with the body 

45 portion 12 of housing member 20. Alternatively, the 
second end closing means 16 may be formed 
integrally with body portion 12. 

An access means (not shown) is connected to 
the body portion 12 of housing member 20 in a 

so fluid-tight manner to provide the necessary access 
to an interior portion 18 of such housing member 
20. The access means may b provided by having 
at least one of the first end closing m ans 14 and 
the second end closing means 16 removably n- 

55 gaged with the body portion 12 of housing member 
20. Alternativ ly, the body portion 12 of housing 
member 20 may be formed in at least two pi c s 
(not shown) and a coupling (not shown) provid d to 
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hold the two piec s together and serve as a means 
for gaining access to the interior portion 18 of the 
housing m mber 20. In the event another configu- 
ration for housing member 20, for example, a box- 
like shape, the access means may be a fid which 
can be secured to the body portion. 

In the presently preferred embodiment of the 
invention, housing member 20 will include a first 
connection means 22 for connecting the interior 
portion 18 of housing member 20 to a source of 
fluid pressure (not shown in Figure 1). Such first 
connection means 20 may be connected to either 
the first end closing means 14 or to the body 
portion 12 of housing member 20. Preferably, the 
first connection means 22 will be connected to 
such first end closing means 14. 

A second connection means 34 is provided to 
communicate at least one of a preselected ink 
concentrate to a mixing apparatus 24 (Figures 2 
and 3) and an ink from such mixing apparatus 24 
(Figure 1) to at least one print head 26 (Figure 2) 
disposed in an ink jet printing arrangement. 

When either one or both of the first and second 
end closing means 14 and 16 are removable, a 
sealing means (not shown) is provided to ensure a 
fluid-tight housing member 20. In the case where 
both the first and the second end closing means 14 
and 16 are not removable and a separate access 
means is provided, such separate access means 
will also include a sealing means (not shown) to 
ensure a fluid-tight housing member 20. 

The apparatus 10 further includes a collapsible 
ink concentrate container means 28. Collapsible ink 
container means 28 contains a predetermined vol- 
ume of a preselected ink concentrate therein and is 
disposed in the interior portion 18 of the housing 
member 20. In the presently preferred embodiment 
of the invention, the ink container means 28 will be 
a plastic bag. 

Apparatus 10 has a means 22 disposed on the 
first end closing means 14 and in fluid communica- 
tion with the interior portion 18 of the housing 
member 20. Means 22 connects the interior portion 
18 to a predetermined source of fluid pressure. In 
the presently preferred embodiment of the inven- 
tion, such source of fluid pressure is tap water. It 
should also be understood that means 22 could be 
connected for such fluid communication with the 
interior portion 18 of the housing member 20 by 
placing it on such body portion 12. The means 22 
will preferably be a friction fit type connection 
regardless of its position. 

An ink cone ntrate fluid communication pas- 
sageway 32 is connected to the ink concentrate 
container means 28. Ink concentrate fluid commu- 
nication passageway 32 communicates a predeter- 
mined volume of a preselected ink concentrate to 
the mixing apparatus 24. In the presently preferred 



mbodiment, as illustrated in Figure 1, the mixing 
apparatus 24 is dispos d within the interior portion 
18 of such housing m mber 20. However, it is still 
within the scope of the instant invention for such 

5 mixing apparatus 24 to be located outside of such 
housing member 20, as illustrated in Figure 2. 

The final essential element, of the present in- 
vention, is a diluting agent communication means 
36. Such diluting agent communication means 36 

io communicates the selected diluting agent from the 
interior portion 18 of housing member 20 to the 
mixing apparatus 24. The preferred diluting agent 
for use in the present invention is a purified tap 
water. It is even more preferred that such tap water 

ts used to dilute the ink concentrate be the water 
which provides the source of fluid pressure to the 
interior portion 18 of such housing member 20. In 
this case, the apparatus 10 will further include a 
filtering means 38 for filtering the tap water prior to 

20 entry into the interior portion 18 of the housing 
member 20, as illustrated in Figure 2. 

Additionally, as shown in Figure 2, apparatus 
10 will preferably include a means 40 for regulating 
the pressure of the tap water before it enters the 

25 interior portion 18 of housing member 20, when 
such water provides both the source of fluid pres- 
sure and serves as the preselected diluting agent 
for the ink concentrate. 

Preferably, the apparatus 10 will also include a 

30 manifold 42. Such manifold 42 although not critical 
will preferably be disposed within the interior por- 
tion 18 of housing member 20 intermediate the 
mixing apparatus 24 and the ink concentrate fluid 
communication passageway 32. Such manifold 42 

35 delivering each of the selected diluting agent and 
the ink concentrate to the mixing apparatus 24. 

In the presently preferred embodiment of the 
invention, such mixing apparatus 24 is a static 
mixer. The static mixer 24 includes a means 44 for 

40 connecting a supply of ink produced therein to at 
least one print head 26 disposed in the ink jet 
printing arrangement. 

Another important feature of the apparatus 10 
is that it is not only reusable but it can also serve 

45 as a shipping container for the ink concentrate, 
thereby reducing both the packaging and shipping 
cost. 

The manifold 42, for receiving the preselected 
ink concentrate and the selected diluting agent and 

so delivering the mixture of such ink concentrate and 
diluting agent to the mixing apparatus 24, as seen 
in each of th s v ral views of the drawings, in- 
cludes a body portion 46 having a predetermin d 
configuration. Body portion 46 of manifold 42 in- 

55 eludes a first fluid communication passageway 48 
formed ther in for rec iving and communicating a 
predet rmined volume of the selected ink con- 
centrate. 
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The body portion 46 of manifold 42 furth r 
includes a communication passageway 50 formed 
therein. This communication passageway 50 re- 
ceives and communicates a predetermined volume 
of the selected diluting agent to be mixed with the 
ink concentrate. The first fluid communication pas- 
sageway 48 and the diluting agent communication 
passageway 50 are equipped to provide a pre- 
determined amount of the ink concentrate and the 
diluting agent which is to be mixed with the ink 
concentrate, respectively, to the mixing apparatus 
24 to ensure an ink suitable for use in such at least 
one print head 26 disposed in the ink jet printing 
arrangement. 

A second fluid communication passageway 52 
is formed in the body portion 46 of manifold 42. 
Such second fluid communication passageway 52 
is in fluid communication with each of the first fluid 
communication passageway 48 and the diluting 
agent communication passageway 50. Such sec- 
ond fluid communication passageway 52 commu- 
nicat s the preselected ink concentrate and the 
s lected diluting agent to mixing apparatus 24. 

A first connection means 54 is engaged with 
the first fluid communication passageway 48 for 
connecting line 32, which line 32 is the source of 
ink concentrate, to the manifold 42. 

The final essential element of the manifold 42 
is a second connection means 56 engaged with the 
second fluid communication passageway 52 for 
communicating the ink concentrate and diluting 
agent to mixing apparatus 24. In the presently 
preferred embodiment of the invention, such first 
connection means 54 and such second connection 
means 56 are friction fit type connections. 

The manifold 42, in the presently preferred 
embodiment of the invention, is plastic, which is 
molded with each of the first fluid communication 
passageway 48, the diluting agent communication 
passageway 50, the second fluid communication 
passageway 52, the first connection means 54 and 
the second connection means 56 being molded 
simultaneously into the body portion 46 of manifold 
42. 

In the presently preferred embodiment, as 
seen in Figure 1, check valves 58 and 60 are 
provided to control, respectively, back flow of ink 
concentrate and diluting agent from the manifold 
42. Such back flow could occur, for example, when 
the apparatus 10 is idle. Additionally, as seen in 
Figure 2, a regulator 62 may be positioned inter- 
mediate the static mixture 24 and the print h ad 26 
to control the flow of ink from the static mixer 24 to 
the print head 26. 

As can be seen in Figure 4, the present inven- 
tion is capable of providing a significant advantag 
to production equipment by providing an ink jet 
printing arrangement that is capabl of supplying 



unint rrupted ink to at least one print head dis- 
posed in such ink j t printing arrang ment. For the 
sake of brevity, all of the elements of apparatus 10 
will not be repeated here as they are evident from 
5 Figure 4 and the detailed description above. In this 
arrangement a pair of apparatuses 10 are posi- 
tioned in a production line with a common source 
of fluid pressure 1 00 being provide to a Y connec- 
tion 102 for communicating a predetermined pres- 

w sure through a valve 104 or 106 to an interior 
portion 18 of a respective housing member 20. Ink 
is supplied to a line 108 connected to a Y connec- 
tion 110 through either valve 112 or 114. In all 
cases, when valve 104 and 112 are open valves 

75 106 and 114 will be closed and when valves 106 
and 114 are open valves 104 and 112 will be 
closed. This arrangement provides numerous ad- 
vantages to the user by insuring a continuous sup- 
ply of ink. Furthermore, when an ink container 28 

20 disposed in one apparatus 10 is empty and ink is 
being supplied from the ink container 28 disposed 
in the second apparatus 10 the first apparatus 10 
can be replaced and vice versa. 

According to the method of producing an ink 

25 from an ink concentrate and a preselected diluting 
agent, in situ, in an ink jet printing arrangement 
with the apparatus 10, a predetermined volume of a 
predetermined ink concentrate is first disposed in 
the collapsible container means 28. Such collaps- 

30 ible container means 28, containing the ink con- 
centrate therein, is disposed in the interior portion 
18 of a generally hollow fluid-tight housing member 
20. The collapsible container means 28 is con- 
nected for fluid communication of the ink con- 

35 centrate from the collapsible container means 28 to 
a mixing apparatus 24. A source of fluid pressure, 
preferably pressure supplied by tap water, is con- 
nected to the interior portion 18 of the generally 
hollow housing member 20. It should be under- 

40 stood that the disposing of the collapsible container 
means 28 in the housing member 20, the connect- 
ing of the container means 28 to mixing apparatus 
24 and the connecting of the fluid pressure source 
to the housing member 20 may be carried out in 

45 any convenient order. Thereafter, a predetermined 
fluid pressure is supplied to the interior portion 18 
of the housing member 20 for collapsing such 
container means 28 and thereby forcing the ink 
concentrate from the collapsible container means 

50 28 and communicating the ink concentrate through 
fluid communication passageway 32 to the mixing 
apparatus 24. Simultan ously, a predetermined 
diluting agent, preferably tap water, is commu- 
nicated to the mixing apparatus 24 to be mixed 

55 with the ink concentrat and produce an ink. The 
ink thus produced is suitable for use in at least one 
print head 26 disposed in the ink jet printing ar- 
rangement. 
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While a numb r of pr s ntly preferr d and 
alternative embodim nts of th inv ntion have been 
described in detail abov it should be understood 
that those persons who are skilled in the ink mak- 
ing and ink jet printing art may make other modi- 
fications and adaptations of the invention without 
departing from the spirit and scope of the appen- 
ded claims. 

Claims 



10 



An apparatus, according to claim 1, wherein 
said sourc of fluid pr ssure is tap water. 

An apparatus, according to claim 1, wherein 
said apparatus further includes means en- 
gaged with said source of fluid pressure for 
regulating said pressure. 

An apparatus, according to claim 2, wherein 
said mixing apparatus is a static mixer. 



1. An apparatus which provides a capability for 
ink, used in a print head disposed in an ink jet 
printing arrangement, to be produced, in situ, 
from an ink concentrate and a preselected 
diluting agent, said apparatus comprising: 

(a) a generally hollow fluid-tight housing 
member capable of withstanding a predeter- 
mined pressure; 

(b) a collapsible ink concentrate container 
means for containing a predetermined vol- 
ume of a preselected ink concentrate there- 
in disposed in an interior portion of said 
housing member; 

(c) a means disposed on and in fluid com- 
munication with said interior portion of said 
housing member for connecting said hous- 
ing member to a source of fluid pressure; 

(d) an ink concentrate fluid communication 
passageway connected to said ink concen- 
trate container means for communicating a 
predetermined volume of said preselected 
ink concentrate to a mixing apparatus; and 

(e) a diluting agent communication means 
for communicating said diluting agent from 
said interior portion of said housing member 
to said mixing apparatus. 

2. An apparatus, according to claim 1, wherein 
said apparatus further includes said mixing ap- 
paratus disposed within said interior portion of 
said housing member. 

3. An apparatus, according to claim 2, wherein 
said apparatus further includes a manifold dis- 
posed within said interior portion of said hous- 
ing member intermediate said mixing appara- 
tus and said ink concentrate communication 
passageway, said manifold delivering each of 
said diluting agent and said ink concentrate to 
said mixing apparatus. 

4. An apparatus, according to claim 3, wherein 
said diluting agent is wat r. 

5. An apparatus, according to claim 4, wherein 
said apparatus further includ s means for pu- 
rifying said water. 



9. An apparatus, according to claim 8, wherein 
said static mixer includes means for connect- 
ing an ink supply to at least one print head 

75 disposed in an ink jet printing arrangement. 

10. An apparatus, according to claim 1, wherein 
said apparatus is reusable. 

20 11. An ink jet printing arrangement disposed in a 
production line which is capable of uninter- 
rupted ink supply to at least one print head 
disposed in such ink jet printing arrangement 
said ink jet printing arrangement comprising: 
25 (a) a first generally hollow fluid-tight housing 

member capable of withstanding a predeter- 
mined pressure; 

(b) a first collapsible ink concentrate con- 
tainer means for containing a predetermined 

30 volume of a preselected ink concentrate 

therein disposed in an interior portion of 
said first housing member; 

(c) a first means disposed on and in fluid 
communication with said interior portion of 

35 said first housing member for connecting 

said first housing member to a source of 
fluid pressure; 

(d) a first ink concentrate fluid communica- 
tion passageway connected to said first ink 

40 concentrate container means for commu- 

nicating a predetermined volume of said 
preselected ink concentrate to a first mixing 
apparatus; 

(e) a first diluting agent communication 
45 means for communicating said diluting 

agent from said interior portion of said first 
housing member to said first mixing appara- 
tus; 

(f) a second generally hollow fluid-tight 
50 housing member capable of withstanding a 

predetermined pressure; 

(g) a second collapsible ink concentrate 
container means for containing a pred ter- 
mined volume of a preselected ink con- 

55 centrate therein disposed in an interior por- 

tion of said first housing member; 

(h) a second means disposed on and in 
fluid communication with said interior por- 
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tion of said second housing member for 
connecting said s cond housing member to 
a source of fluid pressure; 
(i) a second ink concentrate fluid commu- 
nication passageway connected to said sec- 5 
ond ink concentrate container means for 
communicating a predetermined volume of 
said preselected ink concentrate to a sec- 
ond mixing apparatus; 

(j) a second diluting agent communication io 
means for communicating said diluting 
agent from said interior portion of said sec- 
ond housing member to said second mixing 
apparatus; 

(k) a first valve means for controlling said is 
source of fluid pressure to said interior por- 
tion of said first housing member; 
(I) a second valve means for controlling said 
source of fluid pressure to said interior por- 
tion of said second housing member; 20 
(m) a third valve means for controlling an 
ink supply from said first mixing apparatus 
to at least one print head disposed in said 
ink jet printing arrangement ; and 
(n) a fourth valve means for controlling an 25 
ink supply from said second mixing appara- 
tus to said at least one print head disposed 
in said ink jet printing arrangement. 

12. A housing member for an apparatus used to 30 
produce ink, in situ, in an ink jet printing ar- 
rangement, said housing member comprising: 

(a) a generally hollow body portion capable 
of withstanding a predetermined pressure; 

(b) access means connected to said body 35 
portion of said housing member in a fluid- 
tight manner for providing access to an inte- 
rior portion of said housing member; 

(c) a first connection means connected to 

one of said access means and said body 40 
portion for connecting said interior portion of 
said housing member to a source of fluid 
pressure; and 

(d) a second connection means connected 

to one of said access means and said body 45 
portion for communicating one of a 
preselected ink concentrate to a mixing ap- 
paratus and ink from said mixing apparatus 
to a print head disposed in such ink jet 
printing arrangement. 50 

13- A housing member, according to claim 12, 
wh rein said access means is r movable 
ther by providing said access to said interior 
portion of said housing memb r. 55 

14. A housing m mber, according to claim 13, 
wherein said body portion of said housing 



member includes a first nd closing m ans 
and a second end closing means at I ast one 
of which is r movable. 

15. A manifold for receiving a preselected ink con- 
centrate and a preselected diluting agent and 
delivering a mixture of said preselected ink 
concentrate and said preselected diluting 
agent to a mixer apparatus to produce an ink, 
in situ, for use in at least one print head 
disposed in an ink jet printing arrangement, 
said manifold comprising: 

(a) a body portion having a predetermined 
configuration; 

(b) a first fluid communication passageway 
formed in said body portion for commu- 
nicating a predetermined volume of said 
preselected ink concentrate; 

(c) a diluting agent communication passage- 
way formed in said body portion for com- 
municating a predetermined volume of said 
preselected diluting agent to be mixed with 
said preselected ink concentrate, said first 
fluid communication passageway and said 
diluting agent communication passageway 
being equipped to provide a predetermined 
volume of said preselected ink concentrate 
and said preselected diluting agent to be 
mixed with said ink concentrate, respec- 
tively, to provide an ink suitable for use in 
said at least one print head of said ink jet 
printing arrangement; 

(d) a second fluid communication passage- 
way formed in said body portion and in fluid 
communication with each of said first fluid 
communication passageway and said 
preselected communication passageway for 
communicating said preselected ink con- 
centrate and said fluid diluting agent to said 
mixer apparatus; 

(e) a first connection means engaged with 
said first fluid communication passageway 
for connecting a source of said preselected 
ink concentrate to said manifold; and 

(f) a second connection means engaged 
with said second fluid communication pas- 
sageway for connecting said second fluid 
communication passageway for communi- 
cating said preselected ink concentrate and 
said preselected diluting agent to said mix- 
ing apparatus. 

16. A manifold, according to claim 15, wherein 
said first connection m ans and said second 
connection means are friction fits. 

17. A manifold, according to claim 15, wh r in 
said diluting agent is tap water. 



BNSDOCID: <EP_0642924A2_L> 



15 EP 0 642 924 A2 16 



18. A manifold, according to claim 15, wherein 
said manifold is plastic. 

19. A manifold, according to claim 18, wherein 
said plastic is molded and each of said first 5 
fluid communication passageway and said sec- 
ond fluid communication passageway and said 
third fluid communication passageway and 
said first connection means and said second 
connection means is molded into said body io 
portion of said manifold. 

20. A method of producing ink from an ink con- 
centrate, in situ, in an ink jet printing arrange- 
ment, said method comprising the steps of: 75 

(a) disposing a predetermined volume of a 
predetermined ink concentrate in a collaps- 
ible container means; 

(b) disposing said collapsible container 
means containing said ink concentrate 20 
therein in a generally hollow fluid tight hous- 
ing member; 

(c) connecting said collapsible container 
means containing said ink concentrate for 
fluid communication of said ink concentrate 25 
to a mixing apparatus; 

(d) connecting a source of fluid pressure to 
an interior portion of said generally hollow 
fluid-tight housing member; 

(e) supplying a predetermined fluid pres- 30 
sure to said interior portion of said generally 
hollow fluid-tight housing member for col- 
lapsing said collapsible container means 

and thereby forcing said ink concentrate 
from said collapsible container means and 35 
communicationing said ink concentrate to 
said mixing apparatus; and 

(f) communicating a predetermined diluting 
agent to said mixing apparatus to mix with 
said ink concentrate and produce said ink 40 
suitable for use in said at least one print 
head disposed in said ink jet printing ar- 
rangement. 
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(54) Method of and an apparatus for using an ink concentrate in an ink Jet printing arrangement 



(57) An apparatus is provided which enables ink 
used in a print head disposed in an ink jet printing 
arrangement to be produced, in situ, from an ink con- 
centrate and a diluting agent. Such apparatus includes 
a generally hollow fluid-tight housing member. A col- 
laps tole ink concentrate container is provided for con- 
taining a predetermined volume of ink concentrate 
therein. The container is disposed in an interior portion 
of such housing member. A connection is disposed on 
the housing member and in fluid communication with 
the interior portion of such housing member for con- 
necting the housing member to a source of fluid pres- 
sure. An ink concentrate fluid communication 
passageway is connected to the ink concentrate con- 
tainer for communicating a predetermined volume of ink 
concentrate to a mixing apparatus A fluid communica- 
tion is established for communicating a diluting agent 
from the interior portion of such housing member to the 
mixing apparatus. 
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